Synergistic effects of hyaluronan and fibronectin on epithelial migration in rabbit cornea in vitro.
We investigated the interactions of hyaluronan with extracellular matrix proteins (fibronectin, laminin, and type IV collagen) on corneal epithelial migration by using an organ-culture system of rabbit corneas. Rabbit corneal blocks were cultured in the absence or presence of various reagents for a total of 20 h. The corneal blocks were then fixed, dehydrated, embedded in paraffin, and stained by hematoxylineosin, and the length of the path of epithelial migration was measured. The addition of hyaluronan, fibronectin, or type IV collagen alone stimulated epithelial migration in a dose-dependent manner, but laminin did not. When corneal blocks were pretreated with extracellular matrix proteins (fibronectin, laminin, or type IV collagen) for 5 h and then were cultured for 15 h with hyaluronan, only pretreatment with fibronectin demonstrated a synergistic effect with hyaluronan on corneal epithelial migration. In contrast, when corneal blocks were pretreated with hyaluronan for 5 h and then cultured for 15 h with extracellular matrix proteins, the additive effects of hyaluronan with fibronectin or hyaluronan with type IV collagen were observed. The synergistic effects of hyaluronan and fibronectin on corneal epithelial migration were partially inhibited by the addition of antiserum against fibronectin. In contrast, the addition of antiserum against fibronectin receptor completely inhibited the synergistic effects of hyaluronan and fibronectin on epithelial migration. These results suggest that hyaluronan and fibronectin have a synergistic effect, with fibronectin pretreatment augmenting hyaluronan-stimulated corneal epithelial migration.